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Changes of Structure and Species Composition of Degraded Plant 
Community along Disturbance Gradients of Different Intensities 


BAO Wei — Kai£-€HEN Qing — Heng£-&IU Zhao — Guang 
£ Chengdu Institute of Biology£-Chinese Academy of Sciences £-€hengdu 610041£-China£© 


Abstract£?Structure and species composition of degraded plant community£-along a human - induced distur- 
bance gradient in Dagou watershed of the upper reaches of the Minjiang River£-were investigated. In gener- 
al£-attributes of woody — layer structure£" density£-height£-basal area£-species diversity and biomass£@Qere 
negatively related with increasing disturbance. Herbaceous layer attribute£ coverage£-biomass£ diversity£-e- 
cological dominance etc . £Gesponded positively. This may be common response of various plant communities 
on disturbance except their density attribute. Although individual woody species exhibited a range of respons- 


es to disturbanceE@verall species compositional changes were not related directly to the intensity of distur- 
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bance. According to their response along the human — induced disturbance gradient£ 47 species were classi- 
fied into three behavioral species groups£°16 in the invasive£ 6 in the sensitive and 25 in the tolerant. Some 
useful conclusions were drawn{® a£@egraded endpoint of scrub community in Dagou watershed may be mar- 
quises in which dominant species are those shrubs in the invasive species response groupf? bE@lant commu- 
nity degraded as a major form of structural decline£3its species compositional change have hysteresis effect£— 
and community structure may be more sensitive indicator to disturbance than species composition. How to re- 
store and rehabilitate the degraded community has also been discussed in the paper. 
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Table 1 Structural index of Corylus and Quercus communities along an human — induced disturbance 


gradient in Dagou watershed of the upper reaches of Minjiang River 





Ó 36 Index EEA strong ÖÐÈ Middle — , ÉEAEÓ weak 
AGES QUAM Distance from Shuimoba sub - village” m£© 1500 3000 4000 
f°] RE Altitud£" m£O 1780 1830 1880 
AWAY CRANE Q¿hm2 woody densit£" stems/hm £O 8478.8 7500.0 6025.7 
RABA Ce»08A coy * * Basal areaé” m?/hm?£O 6.75 8.54 11.53 
RV OBpEI BGI i Á; Biomass of total woods aboveground” kg. hm 2£@ 6132.0 10030. 1 16780.9 
RABAY Æa ,RIÈ Mean height of woody sten" cm£O 81.5 125.1 147.8 
RABAT QO/EAQDP PAL” * Mean diameter of woody stems£” cm£O 1.277 2.156 2.456 
2 Yugi ÉúÎ ï Á; Biomas of herbs abovegrounfl" kg. hm- ^ £O 1208.2 1250.0 1645.0 
1’: GA YAT T Á Biomass of litte£ kg. hm 2£O 2430 5421.5 6974.8 


x x Î °üÀ` H< = 30 em uA CB Not including the individuals with the height below and equal to 30 cm 
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x lO 6A Qj Q £ `+ 2£€Àë AO x vauAQONI AAA ÓU8 cm£-E3ÉS 8 ~ 10 cm COZ 10 ~ 
12 cm QCÉI ÄÄ CAE APD) ÓU4 cm O/AÜGRÉy 88 .2% £>Àë “aÓ GOuB ASLO £E- GUEST 
AQ ~ 6 cm PÄÕ/54 .6 % £»À6' àÓ x ÓnuAUONI C54QKE 10 ~ 12 cm MPAE-Uu«EOQO2. ~ 6 cm uA a 
Óx£-O/60. 1% £24«ÓBC? Aaron | AEF ADK < = 2 cm PARE CeEy GEEU Vgl Ela > = 6 cm 
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CBESES »OY@EU; £O. + Á£-OU, ÉEAC; uAUONI £- ÖBÄÜTÈ GÖ: ÊG - Ye óAEÉGVE Ta UAB, 
ACG [e ^v Al ûi £ 


3⁄6 *üi Èe E OTi eA 14 mal Cv EAE a EEA SEE un Ó 311 


42 S46 G “ó: Á: EAI YEE: é»èÝÈe AB248495 QestBAlAe Ó aE Ay 
Table 2 Distribution ratio of basal diameter classes of woody stems along disturbance 


gradient in Dagou watershed of the upper reaches of Minjiang River 





EAC TE *& 80 Yah gu 0-2 2-4 4-6 6-8 8-10 10 ~ 12 

disturbance distance£ m£© — elevation£' m£O ^ ^ ^ ^" iE AE Ber DIM RE 
G Strong 1500 1780 44.7096 43.5496 8.67 96 3.09% 0.00% 0.00% 
CELE Middle 3000 1830 37.42% 31.55% 23.0296 5.8896 2.1196 0.0096 
ËÓ Weak 4000 1880 22.75% 28.1896 30.96 96 12.4196 4.8896 0.8396 
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CRCCOAEAE à Gc ABEOVR CD Q yA, iAP] QUELICIAY i £ 

Eee e e^ Gale o gol | SqELACDVRE-E? Aa? Y 94 áp EL Éúl i Á; “Ó2 430 kg. hm? C5 6 
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Gastrodia elata i $ QQOYéË Acer davidia į &AxV&»/El Astragalus memberanaceus ofp? i Codonopsis sp. 
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Table 3 Structural index of plant species in degraded community along the disturbance gradient in Dagou watershed 








Q 1È, EEA Cn E EEA EOE 
Ó, 48 Index strong disturbance middle disturbance weak disturbance 
SI S2 S3 MI M2 M3 Wi w2 W3 
ŠAT ÖÖ á, »qE£ REO 18 16 17 17 20 21 25 19 20 
ËA CONANUBOO, Éj£ SWE£O 2.45 2.07 2.14 2.35 3.06 3.11 3.43 2.34 2.98 
40 -ORÉ/BIEE" SNEO 0.410 0.468 — 0.507 0.528 0.593 0.604 0.627 0.644 0.584 
? Yi ÖÖ á,» EE REO 8 6 7 5 7 6 5 6 5 


?Y-4i COnANUEOO, Éy£ SW£O — 1.04 1.10 0.94 0.54 0.95 1.05 0.84 1.30 0.91 
2Y-BA SEG) -OLEAIEL” SNEO 0.81 0.72 0.68 0.41 0.28 0.30 0.20 0.25 0.31 


ñ EEAC; LAUGH H él aby TE-A ÉCÁ«é»£^ Corylus mandshurica £(at ÁÉq«eY , él aby qà£—Ñ O 
- ADOD] i çqlbA AAA Ecfà»" C/e3uEE GIO AG 6AE; £2 Y2A 8l i CO á » «E; dl i GOONàÑI 
EO Í Éüi -ORÉ/RIEEee ÉEACDC; 34105 ’ 6; £CRÉQOBA/43A a1⁄41 1 38»^ AUC à! @ £ 
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Table 4 Idealized species response to the anthropogenic disturbance gradient 


ç qa AEEY>response species group 


HEAL Invasive species group 


SEE 
E si BE 
density 


or cover 


FERIR disturbance intensity 


GTi Ga plant species 


Att 0G⁄p+ Rosa helenae 

A «GA Rosa sericea 

Í bel n bÁ Berberis wilsonae 

D ! ÜCV--Rosa cymosa 

GÑ bt Polygonum viviparum 
@ÁKD 1€ Y Cacalia tangutica 
2 UEÓ Phlomis umbrosa 


BU? »Ó Rubus pileatus 

qà> ` Chex Rosa multiflora 
PB PA Berberis aggregata 
^| 9) OS Berberis dictyophylla 
x GY Buddleja sp. 

1Í UAEeeRodgersia aesculifolia 
É?Y Cyperus sp. 

PS Pteridium aquilium var. latiusculum 


5 áonÁ-q Hyperium perforatum 





SS 2 F449 Sensitive species group 


ER 


11 Aé Gastrodia elata 
Ad» Astragalus membranaceus 


sR itt HE ËA” ápó Cotoneaster ambignus 
density Ga qe Helwingia chinensis 
or cover CaOKEE Acer davidii 


pe 2] Codonopsis sp. 
FRIE disturbance intensity 





IÉ Rhododendron sp. 
É Populus davidiana . 


ÁEq«ev Quercus liaotungensis 
Á«é» Corylus mandshurica 
Té» Corylus heterophylla var. sutchuanensis 

“D/s ralia chinensis eúğ »ÜLespedeza formosa 


EA "Aes Corylopsis willmottiae Á Salix sp 


EEEH Tolerant species group 
WEHE 


Bi MOS 

density 11108-C3 Ilex pernyi + OIQUNDPZEpimedium membranaceum 
š ÉEàEol a Daphne tangutica 2 Cà oí i ÒActinidia kolomikta . 

or cover 


Í aca Anaphalis sinica 

e dí CÓklaeagnus sp. 

'" àÑËà Deutzia setchuensis 
VAXOO Viburnum sp. 

VSE;Á Hyperium kolomikta 
EVA’ Cimicifuga foetida 


AcAEIN Vitis guinguangularis 
Í á - ?É Vicia unijuga 

1 Ul BÁ« Clematis chinensis 

B OVAL ARaAbelia sp. 

À< OQ: cl Ù Sabia latifolia 
B Ean Í Š Aster albescens 


"FALSE disturbance intensity 





3.3 PACT tare ÉAN á 
“O, -ÖÖ EyÁ eí GÈ» A’ ; ENDA, ÉEA| YqE£ 2 Dal | O 690, EEAE@ Otel Q AG AO 
11 Q £-fo& bas Í Ó »Ad OoAl1Q i £,07* 9, ONY aÑ LÄ 47 , 60000, EEAI YqEÉI LAGO 
Ee AREE" »0, CIE Ga» £~ Ent 82a 2 3 Aall G AEEYE- ÉOÓ OG OAH QUA 3 , OCDE species 
group£& 3/4 «CEEÍ 2 , ÉEAE] Ä Ej COEF” Tolerant species£@tA6 , BAL COE” Sensitive species £@ Í AG ÖÖ 
£ invasive species£€ +f 4£CEAACRE-CD25 , 600 Opt Ï COAG Q AT Q , EEAUAC+EAE- É AE? El 
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Eee EEAG «EOD E AUSE AI Ôi £- /& a AS, BEY ÖÖ £; ECO mji £rc OW; C^ ÖGA G ÜN i àl u 
| A£-Eco, ACaEE; VÒ: HOE- ÉEAÓDC; £76 PGD É 2 Qa Obl £OO»036| GOR HO“! ÓU 
343 i Äx | = LEAEUET OvDaXEGI 1 Adj ¢CAOFEECNEA CU, AG! Aai £>01⁄⁄44 £x | —£»CD16 Öö 
GG Q2 »xal 20:08 33 - Y»? Ei UNG ó6£-O 9 ÜÉĞ a AENDE; Ê í £AQUGE? ASCE OGD’ 63A] vs Cul a “E 
Aaf-C8 RO Vb REÍ Ax - G RAI £ CÑ Él 2 OREZEXE7ZRQCE? Ey A; C8? VÀO 6£3 AER AO 
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Table 5 — Harversting impact and fate of cut stems in a disturbance gradient in Dagou watershed 





Àë aÓ AB Distance from the village” m£© 1500 3000 4000 
o£^| RYE Altitude” m£O 1780 1830 1880 

¿3: XOBÉy o6 No. of cut stem 96 32.8 20.9 16.8 

AE: ¢CBEY% No. of coppice 96 68.5 50.6 45.7 
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